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(54) Title: METHOD OF ASSAYING INTERACTION BETWEEN PROTEINS 

== (54) WM<D%&: &.%L<z>m&S(DfEi<DiaE.ftm&mfc?$>i5m; 

j^B (57) Abstract: It is intended to provide a novel method for assaying an interaction between the VH and VL domains of the variable 

region of an antibody. This method is widely usable to detect an interaction between proteins. According to this method, an amber 

suppressor strai n of Escherichia coli is transformed by a phagemid vector having an amber codon to thereby prepare a phage. Thus, 
both of the VH and VL domains are presented on phage particles. In the case of preparing a phage by transforming a non-amber 
suppressor strain off. coli, on the other hand, the VH domain alone is presented on phage particles and the VL domain is secreted 
fsj into the culture supernatant due to the presence of the amber codon, i.e., change-over presentation. The VL domain secreted into 
0O the culture supernatant is immobilized on a solid phase and the interaction thereof with the VH domain presented on the phage is 
quantified. Thus, the interaction between the VH domain and the VL domain can be assayed. 

o (57) stt: y, ^^^mm<Dym&^t\L^^<Dm<Dn^m^m^^tz^<Dmmuy5mi}^?i 

-*t ztit-o *mw<D?jmitm&w<Df®<DttE.ftm&&Bi-?$>Bet}X'. &<&m?zzt&?[mx3i>>$>o *&w<Di5m 

2 ZZ~"df mmr?>l: ^ VH ■ VLK)t<7)S#A^T-V«[^JllCgjF^tl.-5o -^^7>/N*— *Zf\svV-*k*.m 

\* «£f n&&LX7-r-*>£m®Ltzt8ttzlt* £^Wn&?ZtzMz % VHBf)tO^A^r-v|S[^± 

^55'll? <bL ^ ^7'-i?±lcti^$*ifcVHBi)tta)ffiS^ffl^^a(b-ri.Ci:lcJ;y s VHB&*<fcVLB&)t<DRS(D 
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m m « 
1. *mA<Dftm 

e> ia#© vh/vl raoffisf^ffl ssnsrs n tT?w»w^S[®ai 

££W^5lWSfcg8W5£J£T?*a. xJ--7°>-y-> 1M y^P ELISA fe^itifgU 
10-78436 Kr43HTBB^Lfco JriHC ■ £l#£Jfo<Z># Mt££*'Jffl bfc 

%%>ffi. zwjr—yyy-yF^vT- elisa mt. ffiJkWyv^ v?- elisa 

si i^>M7f elisa?* (a) t.. *mwm&mm\stt-7°>-v->}z 

<i y J- ELISA m (B) (D-fK^Sr^-rSISCBIS^-r. -y-> F-f ELISA & (A) 

-v5\ ^-7°>-y->hM^? ELISA (B) K&^Tte, M^mfM 
\zn-tZ>$\fa<D VL &B5£flsU KK»«t#SI*»bfc VH spsil^ EiSsJqbT 
BBRISISCJ: OJtfc-TS. 2fc#ffi£:i3^T F-f y5=- ELISA fe<hJ:b^bT 

Zf>^ >hW7? ELISA {^^-2)^«jtVH ( VL CS^^I^lt 
iS^$l?nte£J#:3, ii) ^M##£TT VH.VL l*fBSflUBjO*31V>, ^OD^iWifr 
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ZZt&X^ 7°>it> M «/ ^ elisa <&^-fb-r*fc«e>tc=s^ 

BP % 7 >+h > H -f y 5P ELISA K * & D . tt#©St!B*£'&te £ , 

^m©#^T> ^TTO VH/VL ffiSf£/B*^KW£T*S#&ffJ/aT5 i 

<fc D A ^ta#:©ji^^pJfgH-r -5 d «h "b g LW5. 
m&\Zte. Ml3,fd ^^©IS^f^7z-v<DZl-h^>A°^MTS-5pni^-5^ 

«pviii <Dmmiz^7'7V-&, m&?>/v7n£isT$m • *i^$-&§ 0 
P in &m^fc7T-zS7 i *x7 a U'(&<DMm&m 2 c^-r- 7 z-yon- h 

pill H"T* genein ±M\z^ >^Afs.mm^mAVrc7 r— ( 

o £ J; r> , pin tc 7 >*'a &@2?>J s ^-£rS0«*a^ i/t7 7- >W# £ ft 

^^T7-1'77'J-^AU fltflK fctfKBifcfft K->!f, panning)^ 

ff-5 C£TK^*S^^&f$:37 7-e>£S&T£*. HMKbifc^T— 
TteyvBIM (E.coli) (d^^ltiiillbT^lt-r^^^A-r^c Xi7'J — ~ 
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-So 

VL £ U — scFv (— *m Fv:single chain Fv) ©Jg&JB LZ.% 

^i£¥KTfc/%:7 VH gVLI protein VL Kl glX 

protein £^£-fc?:<5 diiCct VH WiKt. VL H>rJt££'J* fcji^$i±^tf^ 
U^mm^^tlfc (KimD. Janda WO 00/71694 Al) o M 3 lzm&(Dtfife 
ISf^^— *$lC07¥T^$i±^^ (A) <h, JbIB<DVH- VL 8frJt£S'J* Idi^ 
(B) om^H^-Tc 

^^»S& ; #J(Z) V iteT^e>^b^:^-y • ^-ry^U— (Naive library) . 

-(Synthetic library) , -^bTS^^irC^T^bfc^^ffl ^X^mVfc^ 
•y-iy^V— (Immunized library) \Z^ Vf<Z>tl%>o 
j-^—Zf- ^7 U — \ZtriWMflklZ<$:-D Tllfn^B (affinity maturation) 
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u v h^&oo -s-j&^-r -J? , )—\&j~-i—zf • ? ? u — © cdr izm&wm 

LZ\nt>(Dm^&X\$. VH Wifrt VL Br>^©M#£^tr^#:^M^#<Z>£i 

iKas^raffKin?**;^ vH/vL iw©ffisfpfflsawrajitttT?#^ofc 0 
sfc, tuf2©^-7 o >-y-> hw vj- elisa tcaiufe^wfw-sflm-rsfcfec 

«,iaM^#ffiTT^Sf^co?|^ VH- VL <D^T%miR-r% Z\ i^Itc55, 

*^m$±W.<DW&&M&:-TZ>f£tb<Dm 1 0#^<h L-TTfBCX ( 1 ) — (D^B ( 
5tXl«08ffJt£3-F-t3 DNAIB^k (2) ^l£-©Sa30m^©l|fr/t£ 
77-^±l:JISt5fcJ60SeSS3- F-f •£> DNA (3) 10161 

Xtt-tO»fM-*3— p-T* DNA BB#K (4) 7jN^hK«fc<5«|^gID#>L&Bj«i 
itStoHX Rtf (5) ^^©SSMX^CDifJt^^T-^^M^ 
i~5fc8£>©^6SS:n— DNA S2^J, (D'p-ts. < i: £>_tfB 5 O CD DNA I3?'J 

mm^^~(D s'-^m^ ^mz^nx, en (2) (3) (4) (5) © 
j»fcxfct (3) (4) (5) (1) (2) ommzmx^mm.^^. 
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mt-v- y°v y v-wm^fr h ^« izftw-zs rat m 

(1) ±M<n^2$-*m^xttt7vyv-mm^<Dwnm&*ft o z.t\z& 

(2) mm±m^(Dmmm(DmBnx\t^(Dm^^m^i&mzm^\:^, 

(3) mfe{ti£nrcmmm<Dm&mxte^(Dmfth. siiiasi»7 7 
-i?±izm^znrcmm-<Dmanx\z^<Dmfrh&fcjfcz^T, mm-vms 

( 1 ) £i#Rj&fSfc<7> VH SfJtRtX VL »f^rS3- DNA B3*>J£3tJ±IB 
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S^07 7-^±C«*tS, VH/VL iil©7 7-^£®#l, 

(2) ±13 (1) H*5^T^f#^n^:^^VHA7L ^MO^z-^tirCi^iCD 

U 

(3) ±12 (2) fc&HT VH/VL WfM<D7t— ^SfiHftfSil £5»§g$ft 

&5Wi±J2 (1) JCI^ViT^f#$nfc VH/VL i^i©7 7- -j^m^x^ { - 
7V ylJ— «c1t^O^«#ASfr5 C tfCcfc D , VH Hfrjt©^^^^±^*i 

^ b yc vh ^ t - v t m y°u v +i— wm-^fr s mm±m 4> 

(4) it^W^O^^VL^itX^^^VH^^ai^m^tH^b, 

( 5 ) trLlM(D#&TS:^#ftTT, m^t:£nfci^ VL W)r\£-~7 T-i?±lZ 

(6) mm,^ntdcKy T~^ffife&m^rc$L&wfemz£K> , 7 7-y©itt t 

*£M5rT£-i:^£D, ^feVH©fM-i:^^VLl^jtoP^©^|g^Mb ; 

(7) ^jilC9#ftTC;mt3l3l£VHI$r^^ injEIC 
0#fqMTK^:r£^ VH Bfr>t£:^ VL 8frM-^P B lOS|g^tg© 2§R±t$5 
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|1H it > H -f vJ- ELIS A t. > y°>D~> IM y^ELISA (DWM'km 

Bi 3 it, mw-Wifc*-*mmtT*m^^z>j3$z£* vh • vl ^m-^j^ \zm 

@4H 7 F^7^ — pKS ^iB^JSr^-r^^STS^o 

0 5 ELISA 0#ifl:J£^©tfe*fr£fT ofc»**St^77T»5. 
S6H ELISA tC<fct)^[l®j?S^tt©^W^ffofc^^-r^7 7T?*So 
i7H HyHELlO £ii^b£: scFv SI t spilitFv M<7)^ t~ vHC&^T, 10 

iotfu/ml <D7 7"-5?m§tV. ELISA K «fc D HEL l§-&$Stt©*feW-*fT o 

@8lt HyHELlO SS^L-fc scFv St spilitFv S©7 7— S^IC^T, 10 
9 C fu/ralCD7T-v : ^S"e, ELISA Kl<fc9 HEL m&f£&<Dmf&ft-ofc.m%: 
^1"7*77tcb§, 

09H P KSlCByHEL10)/sup+«l^T, ^-7°>-y-> 1M ELISA £rfr 

Ml lfct, HyHELlO <h D1.3 £/B^fc:t— 7°>-9"> H-f V s ? ELISA CO^m 
S^t^77T?S5. 

01 3 H HyHEL-10 IX^ D1.3 §HO split Fv ^©feM^iSfSS^tlSliSS 

-?>o 

il4H 7 7-^7^7^7^ —<DftW)* b HEL Jg<&fig<Z)firt^ □ — ><£>S 
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*$£W\$. ta#^CD VH/VL m<Dftwm*M7£?&z\t&*sm£-rz>mMts:jj 
* 3 * +J- 7V y it- AfllM, £ n iz *\) 7 7 - >? £ jSlfe $ -ttxi-m b 

— yr~?uyv—±mw\zMmmt&\^, ^-7 7-^t«$t§ c 0 

lt^d, w^im (vh + vl ) offimm&m&mm-t &z\£:tfT^z>o mv 
7 7-y^#7 » t— y- 7 0 1/ y it— jzmwizmmmm ut 7 7 - s> £i$srr 3 t , 
TfB^^TMtc^^ji^D^^ckoT vl mmzmm±.mizftwzn. 

VHlfrl©^7 7-v ? ±(:^$tifcft^iit^t±ifcf#f,ti^ 0 

bTc^-r^pyiz-htftCo £<7)<h^ VLKmSS^b^tl^CDXVHATL ^ 

lisa ) xzPij^rntt\ m^z vh/vl m^mo^mm zmfetz z. 

-rs z ttfvjm£fcz> 0 &fc*mm<Djjmz<k^xmmm^&<Dm^femfr%: 
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h/vl ffl<DmK{tmtfm^$ifcmft\z&\,*Tte. u^±izmmt^nr^YLm^ 

&fe±7 T-^tf^-tZ>Z.£mZ£hj£f$.^ 0 b^U — ^(DtfU^TI^^ 

#^-r m& \z \t vh inf n- £ vl e^b* <t b , n^m^mtt -g> 

•^{bT^ t#A^n> ^-y>^> ^^ELISA ^iT-5©lC|^bT$fig , -efe 
ffpSffi-VfoZ (Suzuki et al.Anal. Biochem.,286,238-246 (2000) ). 

=mi&<Dfrt!)<Dn- hmmnmm^nx, ^)vn-y 7-yfeTt77-ys 

BB(7)^MM^ViT^fflbTV^M13K07^;W1— v'^tC^^b^, 
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«, r i seM»7 7-yj ©±£±83 r-o^fiMj &m7K%nz> tmz. 
te&±&<DwmK&mft^mmwftfr^&2>m'e?iz\tmz. vh nfjtt vl m 

)t©MtSS^bTViS7 7-^§ l"VH/VL iSI©7 7-^J Wo, * 
&, VH BrJt S 7 7-y±Cl^bT VL HfrJtteTcraJ: D mm±m * izftmir 

/^Sf-g-JEdci&ltn TAG ©3 F>T&<5. Vfrh^mx&m 

■zn&m±^ \ t >\ttnizm.'feztiz>mT*\zfe<. tn^<D^±u h>w 

t/WmF> (TGA ) K> (TAA ) fe^fcl^D gl^£43^T^ 

©77-^:i^tf5. -?j y v v -v—mm^E \zm-x £ ntcM^ \z 
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i^At^uiia^xt), s £ -r £ t a* wrt gx* & 3 . 

(DmmT'D-y'l-y £ b T{£ffi TSUt^TtS© « sup 

E feo^^tglnV^tt^MT^O^WlIiibT^fliWTGl $^XL1-Blue 
DH5a$:> JM109 ^.ktJC NM522 tSic^ii&^f 5 d fc*5, 

?i£<hbTte*JJ§MJMl05 tt, NVn84^HB2151*&<H£W 

^0^^j*c^viT^ffl-r-s^^^-«, (1) — <Dm&m.~x\$t<Dmfc&^ 

-HtoDNAm (2) ^fe-OSSMX^WUlTjt^^T-vJi^^-r 
£fc£>©M6SI£3-FT£DNA@e^ (3) ftiKDStSKX^©^^^- 
FT^ DNA IE?'J> (4) ft* b\Z<k&m^WVW?t&v1i'Z£ir%1feitn 

(5) sKfffioMeMx«^oiifM-^7T--> ? ±^M^-r^fcde)<D®aK^ 

D-Hf-i>DNA@3»e^^o ^^^7^-« (1) (2) (3) (4) (5) £ 
^<£>M#K_, Xte (3) (4) (5) (1) (2) ©JWtCii^^C^^T-^^o 

<£>„ — ^> rffiO®a«X«^(D®f>t^3-FT-2>DNA £ r%mi&<Dm 

BMXte'tiDWrK&y 7-^±\ZWi^-?Z>Zitf)<D DNA ^F^tl^O D# 

&\z\z rtoisKj «i!i5^aKi:UT7T-^±^iiit-r> simoom 

- _tiB?> riieMx«^©iiT>t^^7-^±^^"r^rcJe)©-se^?:3-KT 
s dna ib^jj t b-c^-r 3 c t rfp]mt£ dna K^jtt, £ b < ttmii^^ 
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pVHI £3- Fbt^ DNA @B?'J£#frf £ C <h^X-#o^\ s b 

ViCO«TIBCD^»JTM^ bT^ 5Ht$itt 77- 5?© p vn W&M&Z ^ \t pIX 

fc<* i©7 7-^IteSS3 - Ht5 DNA Ifi^Jt), SKDNAiBWS 
*%0JO^^«, ir[#:co VH UrM-a: VL HfM-©MOffiSf^ffl £M5TT£ BMC 
ie«5lit77-y©±CS^bT^^-«bT^§ ; E/7-f B ^lS 

felgtss. ^Bjci^it r-oteij £ r^©se«j nag^snsfc 
*%0J co77 «k o t# e> nfc , mn##ffiTT vh/vl fflMMB < . 
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3) Bfc#&, Hffl-ffc;*nfcBeisi£tt£ateu it^u^o^iiii^^tT 

2) e:nb£it>7°Jl/£B-&U s^S^^x^S^^^-fe^^^^®)® 

t^ttOfll^ci"^— S»l©**WfM- (M^LacZAa&ck^LacZAco) <h<£>fi& 

2) -ffi^M^SK^^l/^-g-U — ^FW^Vifc©^** 
^TfeSWGalacton Plus ) dr^U i^l6® ; ^a#^tS'M^1"5 £ 

(Yokozeki et al.,Anal.Chem.74 (ll), 2500-2504, 2002) o 

#$fcbn 5 {b^t/ift^ 3 JSJ£M t> * c «fc o tsiis $ n^M t & & o 

e> id ct o t^-- 7° >it > h -r y ^ elisa a* pitiT & s n t snt^s 
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fctHEL (Hen Egg- White Lysozyme,:^? h'JfipS'J V^~A) trilfc<D HyHEL- 

10 v-—>p<D^?)is&*mmis,Mmvfz%fimm-tz>^t*m 

mtfJlzmW^fCo ffi^Ufc glX protein VH, gVH protein VL £E'J* ^ 
tk (split Pv)$t57 7-^ K^^-pKSl O^T, *X h<£>E.coli(7>ft 
#^£5 VL^<D^D#.^£^-7>1t>tM y^ELISA Kl<fc MfSLfco 

ftfibfc'S^* — tC<fc D E.coli TGI, XLl-Bluefc£(D:7>A*— VfUyV—W 

^5>^iCfim$n^o MfrftTtepIX-VEL pVn-VL <^)lli-&^>/^W^ 
b , *\) Vn— 77 — v 5 <£>ti^ IlioTVH' VL H^iO 7 

E.coH HB2151 <D&t>fc#V7VyV-mz.mk'ZTk. ^-7 7-^:«t5 

^3:7>a*-zi H >*«IB»K:3l*ih3 F>tbT f& £ ti £ , #^§77- 
^tiiri-rnfe vh (Dfr&mTkXsX^&o vl ©±^k«#»^:J-;kt?&5 omp 

sum 

( a) irt'J 7^— ASvftHyHEL-lO Jt^PS: g7g9 ±tc:ji^fS 7 T~ v 5 ^ 

-$tTI«I77-^5 F^*-&fts»bfc. PCR ©*#WnF<Z>«l 
7Co &*5, ^ 1 II^^T£M#«^tn i b 94"CT 5min.xl,(94 , C 30sec, 55°C 
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30sec, -12°C lmin. )x35,72°C 8min.xl T:& D , DNA # U * 7— tfte^-f n*> 
2.5unit/100 p.1 KOD 4^ U * 7— tf(Toyobo, Osaka)*trfeo 0 





back primer 


forward primer 


template 


VH 


M13RV 


VHlfor2X 


pCANTAB-5E/ HyHEL-10 


VL 


VKZBack 


Reverse SEQ 


pCANTAB-5FV HyHEL-10 


g9-ompA(linker) 


LinkBack 


LinkFor 


pHSG397/ g9-ompA 


VH-linker 


M13RV 


LinkFor 


VH, linker 


linker-VL 


LinkBack 


Reverse SEQ 


linker, VL 


VH-linker-VL 


M13RV 


Reverse SEQ 


VH-linker, linker-VL 



OmpA-FLAG (DjrU—ZLZsjf 

7 7X5 HpFLAG-ATS (Sigma-Aldrich) S^i:U VL CO N 5fcSBK:BE« 
T5AMMompA^B~>^;l-@3^=tO-*FLAG ^ ^WJ£ PCR ifcteLJ: D i^S 

Xba I , Sal I ^#A$n2>cke)|Sftbfe 0 ^ □ >^^- P HSG397(Ta 
karaBio, Otsu, Japan) ^D"->^UtE H^DNA v— ^r>+r— SQ-55 
00 (Hitachi, Tokyo) * Thermosequenase sequencing kit (Amersham Biosci 
ence, Tokyo) v>T~>— <7->X &HIBb:fc( ^TpHSG397/ ompA-FLAG) . 
Back: ompXbaRV 

5 '-CGGGGTCGACTGTGCACTTTTGTCATCGTCGTCCTTGTAG-3 ' 
Forward: ompApaSalFR 

5 '-CGGGGTCGACTGTGCACTTTTGTCATCGTCGTCCTTGTAG-3 ' 
gene IX. gene VII <D& U — ->tf 

^;WN°-:7x-^M13K07(TakaraBio) J&*5 — *§1DNA £SMIU 
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MtCbTPCR mz£K) gene VII ,gene IX ©B3#l£*l9fibfc. tt-^tUD 5 ' 
£«fctf3 {WIBa^i^JSfaWatbTgene VHT'ttKpn I fccktf EcoRI , 

gene IXTteXko I *5«fctXXba I ^A^Sfc^T©:/^^— SrJB^fc. 
Back: g7KpnRV 

5 '-CGGGGGTACCGCAGGTCGCGGATTTCGAC-3' 
Forward: g7EcoFR 

5 '-CGGGGAATTCTCATCTTTGACCCCCAGCG-3' 
Back: g9XhoRV 

5 '-CGGGCTCGAGCGGTGGAGGCGGTTCAATGAGTGTTTTAGTGTATTCT 
TTC-3 ' 

Forward: g9XbaFR 

5 '-CGGGTCTAGATCATGAGGAAGTTTCCATTAAAC-3' 

miBS tlTc gene VTLWrfrteEeoKL ^cfct^Kpnl T«J»f UTpBlueScri.pt II 
KS+ (Toyobo) gene IX BfrJtte Xhol fe^tXXbal T^JgffUT pHSG397/ o 
mpA-FLAG^P-^^U ^<D *s—*T ECFpBS-g7 *5<fctf 
pHSG397/ ompA-g9) . 

3— A— ^ y y — f ^7 x J- > 5? 3 > (Overlap-extension ) PCR VH-li 
nker-VL (HyHEL-10) (DftHSL 

VH, VL, Linker £OT^7°^< ^-£fflV>T^n^nPCR JifibmVH 
-linker ,linker-VL (Dfrmfrtt— A— 7 y 7"— f ^X^>^3 > PCR iZ<k 0 
HHSbfco $ 6 £ VH-linker , linker- VL <£>^" — — ^yZf — 1'^Xt>> j 3 > 
PCR f^cfc D VH-linker-VL CD|frJt£#7Co uOlrM-^ffiiS© Nco I , Not I T 

Linker CO PCR : 
Back: LinlcBackX 
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5 '-GGGACCACGGTCACCGTCTCGAGCGGTGGAGGCGGTTCAATG-3 ' 
Forward^ LinkFor 

5 '-AGACTGGGTGAGCTCAATGTCCGTCGACTGTGCACTTTTGTC-3 ' 
VH(HyHEL-10)OPCR : 
Back: M13RV 

5 C AGGAAAC AGCTATGAC - 3' 
Forward: VHlFor2X 

5 '-GACGGTGACCGTGGTCCCTTGGCCCC-3 ' 

VL(HyHEL-10)OPCR : 

Back:Vk2Back 

5 '-GACATTGAGCTCACCCAGTCTCCA-3 ' 
Forward: ReverseSEQ 

5 '-GTAAAACGACGGCCAGT-3' 
7 7-^5F^^- pKSI <DWm 

7 7"/5 F^^^— pKSI tepKl (Kristensen, R, and Winter, G. (1998) 
Folding & Design 3, 321-328) &3fc&UfcpScFv3 JtfcflS^bfc. *TPCR 
mz£ D^t^Jfilfl* T)VZf^ >(BSA) — ^miKMscFv) £ 3 - Ht57 7"y 
= H^^^— pIT(l3CG2) (de Wildt, R. M., Mundy, C. R., Gorick, B. D., a 
nd Tomlinson, I. M. (2000) Nat Biotechnol 18, 989-994) &^>7°U— h <h 
U 7°^-f T-M13RV *5<fct^MycAKpnFor(5'-CCGGGTACCTATGCGGCCC 
CATTCAGATC-3') T'JrEBSA scFv &<£^His-Myc & tf'&Zl— FT-S DNA if 
Jt£t^>U ^n^Sfi I T'i2J|itf£T4 DNA#U if£^T¥m^U7cCD 
t-Kpn I T«IL4»S£bfc 0 

^CCin^^T-^^ F^^-pKl £gIIIiIfcT5 '3fi#OPst I "CMiU 
7c^ T4 DNA^U^^— tfTW<t:bKpn I Trllb^i^-f^-ya > 
$ -tffc. ZL(D, BSA scFv itfe^ -His-Myc ^ ^ ^ - P ScFv3 £ Kp 
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nL EcoRIT'^MU cni: Kpnl , EcoRI Tlllfc pBS-g7 gene 
Vn BTrJtSrJ? AbfcCpScFW g7) . ggUTNco I, Not I Tr^Sbfc VH-linker- 
VL £ pScFv/ g7 'vjf AU pKSl £f#fco 7j-y$ F^^-pKSl ©SB^J 

7 7-y(D^i (VH- VLig^gjJ, VHM^M) 

illfc7 7-y5 H pKSl (7 > t?->>J >W'I4) tc <fc O^KIEifebfc^ffllM 
ZftWmMMlzm-T Z>l£7: 37°CT* 2 TYAG 2TY+T > fcf>- U >:i00pg/pL, 

^;i/n-X:2%)l00mL 1rig*U O.D.600=0.5 <£>B# &Vl&W& t t l <D 10 mL 'x, 
HfrfiK^b 20 m&<Ds\)Vrt—7 t — V M13K07 ^iMTLfc* 37°CV 30 min. 
tfrWlstcm. ^)l^-X^tsmm±m^mi:V, 100mL <D 2TYAK ig±fi( 2T 
Y+T>tf>'U >:100 pg/mL, Km:25 pg/mL) T*H« b 30 o C~Tr^^b^io 
4000g^5min M'OU _h?f MIT 20% PEG6000- 2.5M Na 
CI £l/5 vol jD;UK±~e 1 h HfiU 4000g,15min M4>bT2tMj£ 2ml <D T 
EClOmM Tris-HCl, lmM EDTA, pH8.0)THtl^ bfe„ bT_Uf £® 

U 7 7-->'^CO^^no--^fg( ^-f cfu, colony forming un 

it/ mL) fccfc D^b^io 

i) -y-ywtf— 4* 

H pKSl (C^ D±I17>A*- trT/l/y-y— $5TG-1 RtXXL-lBlue 
Sr^Kltof^b, pIX Id VH, pVII £ VL £M^bfc VH,VL IfiM©7 7- 

ii) 4¥^y°Uy^—W 

pKSl (Cd: D^m»it7V^yit- |^HB2151 Sr^SMSJifcU pIX CVH^I 
^b VL ^M^bTV^V^T-v, S.«IS^VL©fM-^^7 7-^0^^ 
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7 7-y«©9^t w^^-^isifco tmmtm&T- 2ty mm 

Tig^bfcAfliW TGI lOO^iL ~1 mL fC, PBS T 1000 ffi%rMVfr7 

T-itmi&l iiL £AtU 37 £ CT-30 min. S£«bT^I££lt£o ^©t 2TY 
ig^T^IKU &%r%mWlfrZ> IOjlL £ 2TYAG 7"U- h±.iZ7>#y^J >^b 

mL ^ e> fSIfllCD 13 □ - - tlfcfr £ftfT 177- ^$IS<£>mig t bfe, 

7 7 — > ? ELISA 

J^U 7^l/>M96^^-f ^7 O — h<D&<7^MZ l~10ng/mL <D— frtfifagi 

fcfemm<Dfem.& ioo xn. 4 x:x-~m.m^thrc 0 ^.\zo ^voim^ 

£Vtc@k, =S-weUtC200 11L (D 1 %7^rAS ^r^O PBS (MPBS)£Aru 
2 h.^®T^gb7*D^^>7*U7t 0 i^T7°I/-h^0.1% Tween20 ^^£f P 
BS(PBST)T3 IhI#c#U lOn—lO^cfu/mLCO^T— i^V&CMPBS 40 £ 100 
nL AnT37°CTrlh. ^fib^Co V< 7 D7V— h £ 3 0#c^U MPBS T 50 
O0fg^b7cHRP@^rL7T-^in;# C77^in:-M13 HRP, 7TS/tW 
^-tM-X^) ^^-^x;!/^ 100 nL "f ^jEJPU^&T lh. #-«b7Co 

-7^ ^ □ y'U- h & PBST T 3 0#c^b> & UfeiS b7»ilt£0£^(5 
OmL lOOmMS^^" h U «7A pHG.O, TMBZOn DMSO)500nL, H 2 0 2 lOpDS: 

well ^minbT^^r^^b^Co RtfF/rT 10-30 min.SjS$i±^ 3.2N H 2 S 

o 4 £ 50jlL T^^inbx^^±«e>, tV- h u -^--e^^^M^b7c(45 

0 nm,^j-P,g« 650 nm) o 
^--7°>-th> Hrf 2 £ ELIS A 

S^&i&{^ta±$©7T-^ELISA ^Isia^ffoTCo ^7^#JPb7cVL 
£@£{trr£— ^iaf^C ctFLAG-M2 ^fcttamyc 9E10) StT^dTV— h_b 
C@^bbyp^+>^bfe^ iiiiSMco^CHEL, 0.6~10iig/mL) £&b^ 
b56^i±Tc7T-v^(l%MPBS 40 & 100 pL Atl37°CT lh. f£fib7c 0 
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&M7 T — i? ELISA £1^1 £ HRP mW&i 7 7 - ittKfc^W^fc&Wtmz 

vl m^mmo^m 

77- ^KUS^ £ Wt VL <D N myc tag ^\ C 5fciffiKttFLAG ta 

g »^^nT^D> ta^n-coM^^^T^ /i^tc cine© tag tcM-r-s 

^^ffl^T7 t-S^ ELISA £fTofco d©|gm> ^<i:t)VLlTmm 

ffifcWrh- VIL VL 7^7 x-^3fofr^£tlW£#\ ^7c7 z~>HCii^$ 
ftfc VH • VL 7^#&I£^'I4 > tn.WMm&*fe$f LTV><b ^ <H 5 ^rMJT^ 
fcaSKHEL ^la^bbfcx-r^D^V-h^fflViT^T-^ELISA ^ffofeo 

z(D$am. 7T-^m&io 9 (cfvL/mL) ^iz&^TffimizttTzwmtjfcffi^ 

scFv t splitFv COjt^ 

HyHEL-10 £ scFv MR 0? splitFv STl^bfe§7 7-> ? C^^T > ^(H' 
EL) ^@^bL/fe ELISA ^ff^^M^Stt^WL^o SplitFv Sgfc&^T 
h scFv <i:|WIit^^^^tt^^LTl'^Clch^e> $£3t£.mm<nM$l£ki ! ¥ 
\Z £ 0 $££-'[4 7 r - z? <D 7, 9 U - . — > W5Jfg& Ht^Sft&o El 7 « 1 
0 10 cfu/ml D< 0 8 10 9 cfu/ml fc*ttS*SJftT?&*. 

VH 1/^17 T->'COf^M 

Mm HB2151 : 1¥V7'UyV—m<Dl&&fe1& 

Wmisfc^??- pKSl fcOV*T, #+f-7V^+f— ftTrSo±^HB2151 
0 J&JttEtfc£frK M 13K07 ^l/A-77-yTl/X^a-UT77- V £f£M 
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^-tJ- 7° 1/ & t £ o T , 7 > A*- Id J; £ Wk<Dm K> W7L&3Eft IZ'nfrnx 
lOufcfu/mLMC&^T HEL ^#^^ii^#W75;v7^;W^'±#7&mP > nfe 

^7t^lCX7 U— — >^Sff ^Pt^te, VH/VL m^WLoyr— z??^-?? 
V-frZmR^tcffimZ&^m-S^-t&P U->\Z-D^X 96 ?S7V- bTrig 
*£ff ^ 7 t - SfESHf £ 96 K7°U—h lZ&tfZ>i%m±m(D 7 7-^^ 

b."fct~>> 7° >1t > F -f y ^ ELISA ^£D7>7U--> 

7 7-vS F^7^— pKS2 (£>f£§a 

±ffi IZ 6 Ncol +K h Tjg- b "f , F«gSP E Ncol ^DlMMi £ h Z> M 

T8mMmmsm&ZO-->2lzm^ZZ\£(DX%&'<t7?-vKS2 ^f^ML 

s r f^^»PKSl(HyHEL-10)^NcoI*5 e tD^EcoRI T^JSfrb, 0.8 k b <D}f 
A8ffJf£NcoI:feJ;t£EcoRI «lfc7 7-^5 7-pCantab5E(T^ 

jfAbfcjtewiSi^T*^js-rs^«i^s^e>nfco z.n&w< 
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mine permease) ^^vD >ft^^^^S3^J (^ — 5^— ^— tHP , Nohno, 
T.et al., Mol. Gen. Genet. (1986) 205:260-269 ) ^jfAbfc. ^ntCcfc«9, # 

7 7-> 5 5 F^7^-pKS2 £Lac 7°D^-^-±o5t© Sapl SS&T^lfr b, 
^(c:aT©4WJ rf^^ K£'J >WtikWLT~-)l>2i±xrEmVfr$ 

tHPl 5 '-AGC GGT ACC CGA TAA AAG CGG CTT CCT GAC-3' 

tHP2 5 ' : AGG AGG CCG TTT TGT TTT GCA GCC CAC CTC-3' 

tHP3 5 '-GCT GAG GTG GGC TGC AAA ACA AAA CGG CCT-3' 

tHP4 5 '-CCT GTC AGG AAG CCG CTT TTA TCG GGT ACC-3' 

5C££iit|gb7c(pKS2T) „ 

pKS2T £St&MfcTT?fc&£EcoRI %mX®Wxh, KT©2^©7° 
7^-?-&&T£fHP2, tHP3S7r:-;i/$ii:Tf^®bfc^-S^-^-it^^ 

tHP7 5 '-AAT TGG TAC CCG ATA AAA GCG GCT TCC TGA C-3' 
tHP8 5 '-AAT TGA GGT GGG CTG CAA AAC AAA ACG GCC T-3' 

m.fei-<DW\-£iiti7 t— >>5 w^t-yx&mgivrchzz, e co ri %$mz 

*i&J|9jgiJ"PIIi*^ , 5*4ftW-bfc. SM^tl/T, fit— 9 hUfipaU 
StffcHyHEL-lO :fe«kt£D1.3 SrJB^fc. Dl.3 « VH-VL ffil^^f^© 
^"UlC^^fe^^tt/^^bnTl/^o D1.3 Fv itfc^£^>;/l/— h <h b, 
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±ft£m&L\Z PCR T split Fv P KST2 \zm*2</uf£o tt*T7 

UyD— WT~&Z> HB2151 ^Wl— 7 7-> ? M13K07 £ffl<^T 

H<D±1Hte£Zffim&&i FLAG * »$BtftL/fcT< 7 □ 7>- h JCj£ 

4> O U V^— AftmS^TLT t> VL Wtfrvft bTH*Btt;£ n§ 7 t -^©ttt?& 
iflfbb^ofc. HftfcfcfU HyHEL-10 SfflVifc«^, -y->7°;i/*GDU 

-&mmizi& b t vl ^ n- ^ l Tiais<b * n* 7 7 -^Ma^F^jp vtc. 
z<Dztftt>, zwm&j—y'y-yry^ y^mzm^tcmwm^^y^- 
-y^mtv-Tmm-t&ztmnfr&znrc.. mm&mi uz^RTo 

z t & mEBj-r 5 it &e>, — 577- e> @ m<D<m 

7 7—75 F t UT, HyHEL-10 £n- split Fv SrJi^Rjagfc: P KST2 
-H10 (H 1 0 ) *3itXfit7;U^-l/-fe-r > split Fv £$^RJtifcpKST2-31IJ3 

(i j 3) &m\,*rco znz&mmm&i'ttmwTG-i n^-77-yM 

13K07 £Jg8fe£-t3r, split Fvl^7 7- S^fMbfc. ein<b£ MPBS 100 
pi titer ^ H10:IJ3=10 5 :10 11 lO^lO 11 ifeSatCjg^l/fc7 7 — 

^S&iSb, -7hU U y>-A HEL ^H^tUfeT-T 7 D7V- h 

ftv^T 3 7 °c i mmm^, pbs-t t 2 ®, pbs t 2 iujfe^ b 100 nL © 0 . 2 

MGlycine-HCl (pH 2.2), 1 mg/ml 7~>Jfttif T^T^ >Sr^^ffl$nfe7 7 

6 pi © 2M Tris x^uvnmm$.m<D^:mm tg-i (— HI 

@cda°->7')o cn£YTAG7V-Mc£^T3 7T:— nfr:k#, rm--£4 
' 8 ffi ®JR b T^n^nS^tb, 77-y&lfiUdt77D-W7-^)o 
cm £ D <£> a n - — &M£> X z tifr 6 mmz 7 7 — v^lfi b , MJg HE 



23 



WO 2004/016782 




PCT/JP2003/0 10386 



>^6» : ey^p-^7T-> ? ^8iMb, ^n-f-'n^oi^x, hel^cd^hi 

£ELISA 

ta hel ^/7D->©igi^f,n, ±^D->4>^^D-><Dfij-&«^n 

J£cDi§£-fe80% &,±&m , &?n->t£zZ>Z.£mfrfr^tc (Ml 2)o 
»2 

Ir) U HEL ^M-r^Ja^T-'fe HyHEL-10 >it > Hrf y ^feCjBI - *^* 

VH/VLfBSff^CD^ D1.3 te^L-W&^o VH/VL ftKftmiZM^-f&mM 

KWttzz.timntiizzt.nw'Zti*. mrc, cn^Tc, vh/vl rasfe/a 

VH/VL^Wfc^qSfS 2#S07WA7-^It (FR2) 
g U HyHEL-10 CD VH fecfc U VL CD FR2 ®J&<£>&31££ D1.3 S(CD CD L 
^-7°>1t> K-f y5P&£££M^7^fgT'&£#\ Sfe, VH/VL*BS 
^Wti^ncD^M (wt) £Jfc«fcLT£©<k3tc:^bT<5;f&^ ^MLfc 

split FvUffitCDf^M 

HyHEL-10 Srj^tU OTCD^&T PCR Sffo fc. T^-f "7- 
An S £ £ T FR2 HyHEL-10 D1.3 Si L fc, VH CD N <b VL 

CD CDR2 55 #@ CD Gly (H55) ^T'CD DNA WrJt (OT : VH FR2 

UA-^y^-fT-H MH2BackSfi , 7 * 7 - F y° 7 -f T — 
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H10VHframe2 VL CD CDR1 i^Cfift§ 30 #gCD Gly (L30) 5&*£ 

VL CD N 5MB, gVII^TCD DNA 0rtt" (£TF : VL FR2) (U/t-^^T-l: 
H10VLframe2, 7 * 7— H 7°^-f T — g 7EcoFR &*Si|SUfc. 

PCR £*S<Z)^MK:te\ pKST2 60 FLAG tag £ VL © N £fifii£> bVH©C ^c^i- 
f£!fij £ -fc*7c HyHEL-10 CD split Fv tfftf" 7 (pKST2 HyHEL-10 A) 

Zm^fCo |5]it^^©2^©DNA®f>T-^splitFv^r^-^-r^)7ts6(DU>^ 
— fe^tlbTCo Z<Dm^% P KST2 HyHEL-10 A $f>7V- hfcU VHOCDR2 
M^{C{i«-r§ 49#@<Z) Gly (H49) ^6VH©C^S, FLAG, glX, OmpA, 
VL CD CDR1 Mmz&M-$~Z> 37 #g © Gin (L39) ST CD DNA if it (JJTF : linker 
(FR2)) ( U /I— 7> y'^-i ~? — IZ HlOlinkRV, 7 * U~ Y7°7^ \Z HlOlinkFR 

&mm) &«MBb&. ^tn©«^fe, dna^u ^^-a^vxExTaq (saw 

:*) £/BH, a&te94°C, S^FsTTrifi&iU 94*030 55<C30fm 72°Cl# 

^C^, VH FR2, VLFR2, U># — (FR2) &t-A-7 77°X7Xr>y3 > 
PCR Kick D lOCDDNA^fM-^T-k^yU-^-Brfeo £?\ T-£JnA?\ 
VH FR2, VL FR2, U (FR2) £ PCR S^tC An, 94^, 5^f B 1« 

U 94°C30TO^ 55^30 72*Cl 7 "iM ^;Wt^ 4tT?®5S»7 

$-tiT7c<, ^Kl, MH2BackSfi § , J/t-X7 7l'7-> gTEcoFR £7 * "7— H?"^ 
-f -7— £ bTjP^., 94°C30 55°C30 #fHL 72°Cl 30 +K 4°C 

H10VHframe2: 

5 ' - ACCACTGTAGCTTACGT^CCCCAWSYACTCCA^^ 

AGCTCCAATAATCACTGGT-3 ' 

H10VLframe2: 

5'-GGCAACAACCT^CACTGGTArCAACAAAAAYMGSRCRAATCTCCTCRGCTCCTGRTCW 
AKTATGCTTCCCAGTCCATCTCT-3 ' 
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HlOlinkRV: 

5'-GGGTACGTAAGCIACAGTG-3 ' 
HlOlinkFR: 

5'.GAJACCAGTGTAGGTTG-3 ' 

(K=G or T, M=A or C, R=A or G, Y=C or T, S=C or G, W=A or T) 

Z.(D£o\Z VTmmVfc split Fv Ht>t-^ Nco I , Not I fffill, Nco K Not I 

YTAG 37V— h (Ap: 100Mg/mLv Glucose: 1%) Cif U Bfeig 
^DfeUP--^e>ZID--pCR^ffofeo split Fv ®rJt<DjfA7»lg£ 

fcWfrftJBW^T'^U— SDS KSFK^froifc. ABI PRISM 3100 

Genetic Analyzer (Applied Biosystems) ^ BigDye Terminator Cycle Sequencing Kit 
(Applied Biosystems) TSB^JO^IgSrfT^ 7c 0 te, M13RV\ OmpARV 

(OmpA signal SB^JO—^^ffiffi^UA-xy^-rv—) £ffl^7c„ 7 
7-^X7"K, ^T£fiM<D HEL, blank. VH, VLW^^II 
T£7ci£>, ^-n^tl, anti FLAG M2> 9ElO£-0^fcU 37 t - — 5/ ELISA S'fTO 
7Co 73:^3, HyHEL-10OFR2M^^«^HyHEL-10^\ D1.3 MlZ bfe split 

FvllW<Df£M£^Tm^0£E] 1 3 (c^To 

OmpARV: 

5'-ACAGCTATCGCGATTGCAGTG-3 ' 
7^ ~7'7 U — CPfEM 

£T_tfS<D split Fv llf>T-^7CStliiML7Co ^CDfg, ^ ^7- ( P KST2) 2.13 pmol 
tWX DNA Iff it (HyHEL-10 <D FR2 fW::^£#A b7c split Fv IfrJt) 21.3 pmol 
S-^-n U £ -\^:ft<Z) l/2vol.© Ligation High (Toyobo)^inA> 16 0 Cc 2 P#H0# 
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>JxJfoffc<D-£&<D 1/1 0vol.© 3MW&i~ h'J^A^tfL© Pellet Paint Co-Precipitant 

Jfu£)> 2voi.© ioo%x^y — ju^jpa* sj5;i/"T-y^^5 4riJ— fc«fcD 

ffi'&U SfflT2^H»ll/fc. S£B^ 15000rpm, 5 #MiS'i> U ±?f 

£|&^b7c 0 70%X^7— ^v^T 100%X^7— ;i/T'U >XU 15000rpm> 
£»T?5SHWiS'frU ±t»£|&£> ifi'iXaftbfcSI, fctJ^t^ 20 ML © milli-Q zfc 

JBttfiSfrofc DNA mm 10ML £*J3iM 100WL (TG-l sup+ ) 
.^hCiU Easyject (EquiBio) viTmj££JP*-7c<> ^©^, 2YT 
900AtL^^r^^ Hdm*., T-f^Pfa-^U 37*0 T 30 

tgftbTCo »0©Jtt4fc&frt?fc DNA^M 10ML tCOviTfe, IpI^OM^^ITO 
&. ^*&fTofc^C ^#SlMLe2YTt#:ig* 99 At L T^SR b > £©5^ 
10ML*2YT^#i&^ 90juLT?10te#SR, HOifef^S 2 EI«t> jgbfc. 
n©^"» © "5 15 10 M L -f S YTAG ( Ap: 100 [L g/mL> if JV U — X : 1%) 7°U- 

--05»&St^L, ^^y^U©^X^ttSb7Co 5£0 YTAG (Ap: 

lOOMg/mL, ^3-7.: 1%) 37V~ h WthW) (M^M h) 
IfefrU 30^7?— Hfe^bfe. 
77-/7^ 77 U -©§« 

3 D--0^fcAM tl^WC 2YT 5ml fcftSf, =1 >7-vM*£JB 

vvtuq—— SUPKU i/2vol.©50% ^U-fen— ;i/^qx^UiiP— h^^ 
^Sl, -80*CT^#bfco |HllRbfcW#:»ft56MLS2Yrttft«flfi (Ap: 100 
Mg/mL, X: 1%) lOOmL fcSsflnb* 37°CT^M^Sb7Co O.D.600=0.5 

£jgb&££, 10mL Cfflc© 20 S10AJWV7 7-^ M13K07 &7JP 

A, 37t:T' 30 #IWMiH*b 7c . -€-©16, 2000rpm, 15#|U?j&t,\ lg*±fS:|^Sb, 
2YT?l£#^ife (Ap: 100Mg/mL> Km: 50 M g/mL) 5mLT'SfSbfc. ZLtl& 2YT 
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Ifefcigife (Ap: lOOMg/mL, Km: 50 p. g/mL) 45mL ©Ao fttfy 7 )Vtt=&7 7 7 
□ iZtofL* 30*CT 20 0m 250 lEl^TfilM^ Lfcoig^, 6500g, 
10 ^fel^'fr U ig#±?f £HJlKx ■eC's 20% PEG6000, 2.5M NaCl £ l/5volJjP^ 

ik-tT" imm&mvfc 0 ^m^. 65oo g , 4^ 30 u iximt-^-xm^ 

nfc77-y^lmL©TE (lOmMTris, ImM EDTA pH8.0) T'MKU 
15000rpm, 4^, 20 ^it/Ob, -Hf^lnlJK, 7 7->7'f7 7 l J-^c 0 
AW > g£ 7 ^7 U-j~)V 7T-V ELISA 

triUCcD HEL iC^LT/H xfV\°- >^*£ 1 tnlfe b < it 2 [EffTO fc, A*-f ^A" > 
^IdcfcoTft^nfc HEL ^-r^|g-&fg©i«^y 7-'^»S, HEL 
W^ig^T^ n->£Ifc?#To7c#K ^/ 7 n-^l/^T-^ELISA £?To7c 0 
-&W"1536 i7P->^-3#, ^T — v^^hft^/l^ X ELISA £fT</^ HEL&H 

mti>fz.7 3L)V(Dmtm.tf 0.3 £Un?a^ ^©^^v^>^cd®7^© 5 

^JiU:T££ 72 ^D — HEL^^^^^T^^^M^M-r^^t 

5Xl0 7 tit^^n^)o 10, AW^A°->^£:ff^ f#5»n/i 1536 ^ U — Zs\Z^> 
96 7X^1/- hTi^MbTi^T-V^-tm^ffiV^ ELISA £fTofco HEL 

^ta^bbfe^a^l/cosbt^ o.3 jyjtTtfpo, ^-(75®:7fem^^^>i7(D^7tm 

CO 5 m±T^§ 72 7 U-y\Z~D%, 5mL 77--JlT'7 y—y^nmmMV, 
ELISA £fT^ HEL^\0|g-&^^Tfe^^\ VH, VL ^m^tlX^^K 

7 7-y^a->© HEL £M3-£^JMt 

7 >7 p 7 7-y ELISA T HEL ^©M£-f £ £«L7c^P-> 
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^fcteHU 5mL X^r-;VT?7 ^^U'T 77— v 5 ELISA £fro 

7Co ^©it, trCMOHEL, :7*7>7, VH, 43<fctf, VL <Z>fll^£?6&"3~2>fctf>» 
^E-n-^n, anti FLAG M2* 9E10 ^S^tl/f^iJ^fflf bfc VH, VL ©MT? 

«$nt^t, hel c^#s«jtc^-r5 £.mm-znz>? u-y&n*>n 

lftlB»Silbfe. f# ^nfclft^ b7J^ U -SDS HfflfS^ff 
ofco ABI PRISM 3100 Genetic Analyzer* BigDye Terminator Cycle Sequencing Kit 
TlBMOfiffiiS^fif o 7Co 7°^^— te\ M13RV, OmpARV ^ffit/^o 

anti FLAG M2.9E10 £@^bl/7c7 x.)lX\ ^C^ftK^t^^nVH, 
VL^iC^^tlTV^^i:^'fil^$n, #0, HEL *HJ£fl2l>fc^x;KD!E3t 

Jg£- £^"T 7 n — < o 7c 6 n& <> ^n^©^n- > £ 
USSnWSVH, VL ©75/WJ$l^ 7>A*-3H> 

KS&SftWS^n— VH, VL-M^t'b WT <h^< |B)CX S /M@2^J£:J# 
^>7 D->£|^7c 36 7 P— >«^HtC»fT£ £££ U7Co 75:430 1 4 tc, 
77-^ 7^ U HEL^©jg-&fi60iS5^7 p->©a^*"t?©ss£ 

£<£>36 7P — >IC^#,7T — > ? CD7'1'7- : &2.5X10 8 aX10 9 *4Xl0 9 (cfu/ml) 
HEL. 7*7>^l^t ELISA £?TO 7c£ £ 3, ^-ftlCD7 P-><k 

[rI#, 3£^&<D£T#ffi##T&o7c. HEL^0)^^g©fg©tC lXl0 9 cfu/ml 
T? ELISA Sfr o7c<h^<ZX HEL &0j£U&# x^-poKSt*** 6 7*7 >7 CD® 
T^m^ 5 1 # , WT ©^©fflTCSHo « £ ffi 5 d <h C bfc. 
7°>i7" > K V ^ ELISA KI cfc 5 VHA^L ffigfEJS <£>7U/£ 
HEL^^'#^W^^-r?>i:*IJ^n, ^> TWt-nKXa^f^ 
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^doT^ft^ofc 36 ^D — >JC^)#, 7 7->^ HB2151 sup -^^$-&, VH 

<z> £ nfc 7 7 - ^ ^ 

tag © myc tag ^-TotrC# 9E10 £@fcffc;bfc:/V— h ^CDtg^jyf £ 
77°^-f U ^ < ^^CDtnJM'MS.'V (HEL=0> 0.1> 1, 10#g/mL)> Open Sandwich 

elisa^t -ofco z:<Dm, 7°v-h^mmmwmw\z&%mtm±.%--?fiE<Dm 
m i \z^xm^r^-y°>^-y hw ^elisa tra«©*ffiT?fTofc. 

HEL=10Mg/mL t<5Mt$ HEL=0 # g/mL TrcDffi^^Tftfo 7°> 
1t> F-f y^^cfc^^-vCDiittO^i bTJS^fco 1.2 T^CDfc 

co £ y° >+h > H -f y fc: <fc 5 WSJflBT? & s , 1.2 J^Jt co *> co * ^- :/ 
>V>V^ y^mzk&Ml£^MT~&Z>tttM\sfzo T&t. vh CD39#@© 

syrx?&* H39 ^-7 p >it> F-r y ^te££5Wj£tf*Rrare*ofc 14 9 n— 

HB2151 sup £*X htblSbfc VH 7 7- £ Bfi&tt 

vl ®rJt£^tf±7Tf£fflt,v SH^TT?0 vh/vl ftSffrB^M^Sfrofc. 

VL m<D tag © myc tag tZttT&ffifc 9E10 £ 4°C, — m&W. HJ&fb bfc 7°U— h 
^2%MPBS200^L^P^.^ m&T~2mmi&WVfc 0 7*U y3r>tfi^ 7°V— V 
£ PBS-Tween (0.1% Tween20) T? 3 IeJ^V^ £ CDigft±?f lOAiL h 1% MPBS 90 
ML &m-£ Vfcmm 100m L £2jn;L> 37°CTr l fit Vfc 0 7°U—h& PBS-Tween 

(0.1% Tween20) T3lslll'\ 5000 f£%rMlsf^OX&M HRP MW$fi7 T~ V 
'EOfc 100 AiL ^^^JiWJlD^^ 1 Sf^ilfc. PBS-Tween 

(0.1% Tween20) *t? 3 ERfeV*fiB|IEJ&£fro fco 

9E10 ^ISI^b7c: I 73i;VC0M^e,7^>'7CDK7 l eS^^|i/i7c{jt^ VH/VL*@ 
00 FR2 »cCD 7 5 7 MSB^J t Jfc« b o H (D^S^ 0.5 J^± © CD £ VH/VL IB S 
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ftm iffltltK 0.5 *^CD © £ VH/VL t§ Sf^ffl ^11 ^ £ $m b fc„ d ©it^T , 
H39©7^7MB3W*7C#&f^£;R£bWT, H39^\ VH/VL ffiSflsJBflSSfi 
^^flj^/f^nfe 19 ^P — 17^0->TD1.3M©QTfeD, VH/VLfgS 

ftUB#31V><fc¥lJ®f£ft& 17 ^ P — >4>. 13 ^ n — >T* HyHEL-10 I^Kt^o 
feo f^t)^d©|l^tC«k»9, VH39-K07^yM^S(H39)^-7°>"y->F-r 
yfSia§lt®nJ§, &£Z>* VH/VL ffiaffffl©3fi^*3tC?9i< H9^bTV> 

kel ^<Dm&m£^-7°>^> F^ y^feiz£&$m^<Dm^ w<z vh/vl 

ffiSfEfflOSISaitOBWfc&^Dy hbfco HEL^T3^fg^-:7>l7->F 

-r ^ ^©^©p^ei 1 5 \ztrt. ^7c. hel cjy-r^>*g-&tBt vh/vl ta 

£f£/8©§B#£B 1 6 KLtkT. fc&m 1 5 <hEI 1 6 K&^T, H^te H39 ifi 
HyHEL-10 IS (K) ©*>©£, mVSMlZD13M (Q) ©&©£> ME^ttSPSS 
(WT) ^n^n^t"o 36 ^ D — >\Z^>^Xy°U y h £rfrV^ H39 ifi K, Q T? 

VH© 39 VH/VL ftSf1M?©3£P, 7>it>H-< 

y J;<5WJ£^©jffl£KflK §S# LWT\ HyHEL-10 M© K Tte, VH/VLV 

n^mtm< , ^--^ o >i7-> im y^fcfccfcswfefcjtUT^T, D1.3M© q 
iRi**a&sd t^^n/to untt. 3ejcvl©38#@ (L38) ©q h<Dm\z7\m 

m%te, H39 ifi K © HyHEL-10, H39 Q © D1.3 fc^T H39 j£{#©3£f£$i 
j££IMKfco -TSi:, HyHEL-10 T?fck H39 © K t L38 © Q ©Wlfcfck tK^^-o 
7&*J£j££ftfc^J&*. D1.3 Ttt, H39 © Q £ L38 © Q <DfH\Z 2 2£©7K^^&#*7£ 
SE$n5It»?fc. ^ttltyTL, H397^K©*§£\ L38© Q i:7K^ilS^^^ 
JEK-TSdii^T-^^ise), VH/VL fBSflMB^P^ — H39^Q©*§£\ 
L38 © Q <h 2*<0Zk**S^&fl2jtf&t"£fc$, VH/VLllIfffl^?K ft*|j(lRl#2& 
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$k±.<DZ.£frt>, S pii t Fv ^^AZm^T^yy&fcVtciKfcFv ^-T^U 

K£& IT77- y^ilt o <h , VH • VL ®f it <7)^^ 77- 5^^± C3^k 
7cl^(C«, K>^#ffif^7td5f^ VH i^©^^7 7-yfif±C 

mm ±m* \zfrmz ntt vl mh- & mm \zm&k b , y r - ^±izm^nrcvH 
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m 3* o m. m 

1. ^^-Tfeot, (1) — CDSaKX«^O^M-^n-F-r-2)D 

nas3^j, (2) mm-<Dm&nxit^0)mfr$:7 T->-±izmw;-rz> 

fc#(M6«£zi-FT£DNABB?"J, (3) flil^aKXte^Olirtf- 
^□-FToDNA (4) *X h pJfgt-T 

^>h±zih>, (5) mmmoim&wxte^omfr&y T-zt-tiz 

<7>DNA@E^J£> ^WL^ZZ— <D 5'Jjfafrt> 3*^(31 tWT, (1) (2) 
(3) (4) (5) CDj»(CX« (3) (4) (5) (1) (2) <Djlg#KHf 

m&mxte j £<DWTft-<D&.&^(D±! l zm^-?z> 1 iasi»7 7- 
^n^m^y°uy^-mm^^mm±m^izm^nrc^mm 

2 . M$z~<Dmmnx\z^<Dmfr&m^mm®.<D vh wft-cte o t> 

3 . ftfffB— OSe»Xtt-e©»fJt^t#:^fli«© VL IDrJtT&o T, 
4. itffB^^— ^Ii©7 7- ^^^-XS7 7-y$ 
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o DNA @aMT&^T, tusBHIlOSeSX^O^fit^y z-^fCif 
^Tofe«6<7)^a^^3— KfS DNA S2W*lt!ttK 7 7-yO pVII 

ft£n- F-r^>DNA@3^I«il-K7T-^OpVnMaK^3- H-T 
Z DNA @2^'JT^oT, tufBfiilcO^eSX^orrjt&^T-^^ 

^-rofe«exD^aK^3- h-t^> dna sawmill 7 T-vopix 
sew^n-F-r^DNA @3^rc&o, f»^i^^Lw>j<^4(D^-r 

( i ) f»2&js i &^ usf^ 7 tfHvfna* i 
u 

(3) H^{t:$n^:aK{tii©^a«x«^<7)liTM-<h, ^liei^s 
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±fB©5§S «fc D , -(DMSMX^ODUff it <hffi(DSaMXt«(DrT 

jt t © m&m&ftm saw jet s 

1 0 . S(riB-©se«Xtt*©»fMT&^i«:^r3aR«© VL Wtf-Tfco 
1 2. f&fB— ©MeKX^^^rjt&^T— >?±K:a^-r5fc«)OS 

sfcj&o^eKSrn- H-rs dna E^jjwaattt^r— ^© p vi 

Iiai^n- F-r^DNAlB^JTfe^), |»^3S8^:Vibft^Jgl 1 co 

Tfiff^-F-rS DNA I2?'J ^HiH 7 t - v» © p VII 161^3- H 
DNA S3?'JT£oT, lWfBffi©SaKXtt-e©»fJtS7 7— S^tK 
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KToDNA I5^J7:&£, !f^8&^Ufit;£3gl \(D 

is. mtt7°uy-y— &m*m3E&. ^ii7>A , -+t-7°i/7t- 

1 6 . MnttmWT >/t-^7°l/7 ir-»s*B§M TGI ftTfe , 
1 7 . JrtII?&*#£E*r ZZLtlZ^lQ VHW\fr£VL Wxft<DTi\ <D*g5ffUl 

j^ae-r b-r 3 taffc"^^ & f# & it ® <D^mx & -d t > 

bfci^^« vh m^t vl iifn-©^^^©^ T-^±«^-r^>> V 

H/VL liS®77-y§l#b, 

(2) _hfB (1) ^*5^T^t#$n^i^^VHA7LM^M©7T-^a: 

(3) ±12 (2) C*^T VH/VL S^S©7 7-y^i#lt§ i: 

itmm&*ftvzt\z£<o. $.^^«±fB (i) tzte^-cwnzntcv 
h/vl m^moy T-i?%m ^xtt-v-fv y ^-mm^(Dwmmx^ 

ft -5 iltCJ: M$tt VH Wrfr(DZ>.&^<D±lzm^-rz VH ^^©7 
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■ (6) > 77-y 

(D 2 feu±T*&z>m&<<z. m.m&ft&Tz> z t \z& d vh mfr t vl m 

ck D -5 , ±fH^rio 

1 8 . talCT^fi-T 3 iltdJ: X> VH l$ffM-<h VL Sff>tO^CD^S^ffl 
&m £-T Z> tf[#: £ t# £ & (T^&re $> o T , 

(1) »*S3 (Z)^^^-^ffi^T-t>-7 0 l/^-tl--^{*Tt^^K^ 

e& « vh t vl if Jt ^07 7-^± ^ii^-r & > vh/vl 

(2) ±12 (1) }C43V^TlXt#$n7c^^VHA7Lil^C07T-vt 

(3) _kfE (2) ^^V^TVHA^iS^McD^T-^^SfttT^^ch^ 

i&nm&*ftoz\£iz&r), &sv>«±ib-(i) ^^xixt#$n7cv 

H/VL »^S©7T— ^*fflViT*"9-yi>y-9---*lt^©^«#A* 
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oHWUi&ws-rs c: i c«t d , vh i&rjt^g^ vl ^jtoraio 

&im<D&wtETtz3$vrz>%m vh m^t^mvL mfro&HDm&m 
<d 2 mu±"v$>z>m^\z, mmtmtE-rz ztiz^vvH. mx-t vl m 

(1) ^m2mm<D^? $-&m^Tw^7°u yv-m^<DMnm%: 

(2) %m}tt7°uyv-wffi±frzM$mvHmft*mm±mizfrwz 
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(3) %m%m±mfrt>%mvH.mfr&mm-?z>* 

±Kifi@«kD&£, ft#^£«tt©VH 
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SEQUENCE LISTING 

<110> Japan as represented by president of Tokyo university 
<120> A method to determine interaction between plural proteins 
<160> 26 
<210> 1 
<211> 4301 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of phagemid vector pKSl-HyHellO 
<400> 



AGCTTTGGAG 


CCTTTTTTTT 


GGAGATTTTC 


AACGTGAAAA 


AATTATTATT 


CGCAATTCCT 


60 


TTAGTTGTTC 


CTTTCTATTC 


TCACAGTGCA 


CAGGTCCAAC 


CGGCCATGGC 


CGAGGTGCAG 


120 


CTGCAGGAGT 


CAGGACCTAG 


CCTCGTGAAA 


CCTTCTCAGA 


CTCTGTCCCT 


CACCTGTTCT 


180 


GTCACTGGCG 


ACTCCATCAC 


CAGTGATTAT 


TGGAGCTGGA 


TCCGGAAATT 


CCCAGGGAAT 


240 


AGACTTGAGT 


ACATGGGGTA 


CGTAAGCTAC 


AGTGGTAGCA 


CGTACTACAA 


TCCATCTCTC 


300 


AAAAGTCGAA 


TCTCCATCAC 


TCGAGACACA 


TCCAAGAATC 


AGTACTATCT 


GGACCTGAAT 


360 


TCTGTGACTA 


CTGAGGACAC 


AGCCACATAT 


TACTGTGCAA 


ACTGGGACGG 


TGATTACTGG 


420 


GGCCAAGGGA 


CCACGGTCAC 


CGTCTCGAGC 


GGTGGAGGCG 


GTTCAATGAG 


TGTTTTAGTG 


480 


TATTCTTTCG 


CCTCTTTCGT 


TTTAGGTTGG 


TGCCTTCGTA 


GTGGCATTAC 


GTATTTTACC 


540 


CGTTTAATGG 


AAACTTCCTC 


ATGATCTAGA 


AGGAGATATC 


ATATGAAAAA 


GACAGCTATC 


600 


GCGATTGCAG 


TGGCACTGGC 


TGGTTTCGCT 


ACCGTTGCGC 


AAGCTGACTA 


CAAGGACGAC 


660 


GATGACAAAA 


GTGCACAGTC 


GACGGACATT 


GAGCTCACCC 


AGTCTCCAGC 


CACCCTGTCT 


720 


GTGACTCCAG 


GAAATAGCGT 


CAGTCTTTCC 


TGCAGGGCCA 


GCCAAAGTAT 


TGGCAACAAC 


780 


CTACACTGGT 


ATCAACAAAA 


ATCACATGAG 


TCTCCAAGGC 


TTCTCATCAA 


GTATGCTTCC 


840 


CAGTCCATCT 


CTGGGATCCC 


CTCCAGGTTC 


AGTGGCAGTG 


GATCAGGGAC 


AGATTTCACT 


900 


CTCAGTATCA 


ACAGTGTGGA 


GACTGAAGAT 


TTTGGAATGT 


ATTTCTGTCA 


ACAGAGTAAC 


960 


AGCTGGCCGT 


ACACGTTCGG 


AGGGGGGACC 


AAGCTGGAAA 


TCAAACGGGC 


GGCCGCACAT 


1020 


CATCATCACC 


ATCACGGGGC 


CGCAGAACAA 


AAACTCATCT 


CAGAAGAGGA 


TCTGAATGGG 


1080 


GCCGCATAGG 


TACCGCAGGT 


CGCGGATTTC 


GACACAATTT 


ATCAGGCGAT 


GATACAAATC 


1140 


TCCGTTGTAC 


TTTGTTTCGC 


GCTTGGTATA 


ATCGCTGGGG 


GTCAAAGATG 


AGAATTCACT 


1200 


GGCCGTCGTT 


TTACAACGTC 


GTGACTGGGA 


AAACCCTGGC 


GTTACCCAAC 


TTAATCGCCT 


1260 


TGCAGCACAT 


CCCCCTTTCG 


CCAGCTGGCG 


TAATAGCGAA 


GAGGCCCGCA 


CCGATCGCCC 


1320 


TTCCCAACAG 


TTGCGCAGCC 


TGAATGGCGA 


ATGGCGCCTG 


ATGCGGTATT 


TTCTCCTTAC 


1380 
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GCATCTGTGC GGTATTTCAC ACCGCATATA AATTGTAAAC GTTAATATTT TGTTAAAATT 1440 
CGCGTTAAAT TTTTGTTAAA TCAGCTCATT TTTTAACCAA TAGGCCGAAA TCGGCAAAAT 1500 
CCCTTATAAA TCAAAAGAAT AGCCCGAGAT AGGGTTGAGT GTTGTTCCAG TTTGGAACAA 1560 
GAGTCCACTA TTAAAGAACG TGGACTCCAA CGTCAAAGGG CGAAAAACCG TCTATCAGGG 1620 
CGATGGCCCA CTACGTGAAC CATCACCCAA ATCAAGTTTT TTGGGGTCGA GGTGCCGTAA 1680 
AGCACTAAAT CGGAACCCTA AAGGGAGCCC CCGATTTAGA GCTTGACGGG GAAAGCCGGC 1740 
GAACGTGGCG AGAAAGGAAG GGAAGAAAGC GAAAGGAGCG GGCGCTAGGG CGCTGGCAAG 1800 
TGTAGCGGTC ACGCTGCGCG TAACCACCAC ACCCGCCGCG CTTAATGCGC CGCTACAGGG 1860 
CGCGTACTAT GGTTGCTTTG ACGGGTGCAC TCTCAGTACA ATCTGCTCTG ATGCCGCATA 1920 
GTTAAGCCAG CCCCGACACC CGCCAACACC CGCTGACGCG CCCTGACGGG CTTGTCTGCT 1980 
CCCGGCATCC GCTTACAGAC AAGCTGTGAC CGTCTCCGGG AGCTGCATGT GTCAGAGGTT 2040 
TTCACCGTCA TCACCGAAAC GCGCGAGACG AAAGGGCCTC GTGATACGCC TATTTTTATA 2100 
GGTTAATGTC ATGATAATAA TGGTTTCTTA GACGTCAGGT GGCACTTTTC GGGGAAATGT 2160 
GCGCGGAACC CCTATTTGTT TATTTTTCTA AATACATTCA AATATGTATC CGCTCATGAG 2220 
ACAATAACCC TGATAAATGC TTCAATAATA TTGAAAAAGG AAGAGTATGA GTATTCAACA 2280 
TTTCCGTGTC GCCCTTATTC CCTTTTTTGC GGCATTTTGC CTTCCTGTTT TTGCTCACCC 2340 
AGAAACGCTG GTGAAAGTAA AAGATGCTGA AGATCAGTTG GGTGCACGAG TGGGTTACAT 2400 
CGAACTGGAT CTCAACAGCG GTAAGATCCT TGAGAGTTTT CGCCCCGAAG AACGTTTTCC 2460 
AATGATGAGC ACTTTTAAAG TTCTGCTATG TGGCGCGGTA TTATCCCGTA TTGACGCCGG 2520 
GCAAGAGCAA CTCGGTCGCC GCATACACTA TTCTCAGAAT GACTTGGTTG AGTACTCACC 2580 
AGTCACAGAA AAGCATCTTA CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT 2640 
AACCATGAGT GATAACACTG CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA 2700 
GCTAACCGCT TTTTTGCACA ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC 2760 
GGAGCTGAAT GAAGCCATAC CAAACGACGA GCGTGACACC ACGATGCCTG TAGCAATGGC 2820 
AACAACGTTG CGCAAACTAT TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT 2880 
AATAGACTGG ATGGAGGCGG ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCGGGC 2940 
TGGCTGGTTT ATTGCTGATA AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC 3000 
AGCACTGGGG CCAGATGGTA AGCCCTCCCG TATCGTAGTT ATCTACACGA CGGGGAGTCA 3060 
GGCAACTATG GATGAACGAA ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA 3120 
TTGGTAACTG TCAGACCAAG TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT 3180 
TTAATTTAAA AGGATCTAGG TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA 3240 
ACGTGAGTTT TCGTTCCACT GAGCGTCAGA CCCCGTAGAA AAGATCAAAG GATCTTCTTG 3300 
AGATCCTTTT TTTCTGCGCG TAATCTGCTG CTTGCAAACA AAAAAACCAC CGCTACCAGC 3360 
GGTGGTTTGT TTGCCGGATC AAGAGCTACC AACTCTTTTT CCGAAGGTAA CTGGCTTCAG 3420 
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CAGAGCGCAG ATACCAAATA CTGTCCTTCT AGTGTAGCCG TAGTTAGGCC ACCACTTCAA 3480 
GAACTCTGTA GCACCGCCTA CATACCTCGC TCTGCTAATC CTGTTACCAG TGGCTGCTGC 3540 
CAGTGGCGAT AAGTCGTGTC TTACCGGGTT GGACTCAAGA CGATAGTTAC CGGATAAGGC 3600 
GCAGCGGTCG GGCTGAACGG GGGGTTCGTG CACACAGCCC AGCTTGGAGC GAACGACCTA 3660 

CACCGAACTG agatacctac agcgtgagca ttgagaaagc gccacgcttc ccgaagggag 3720 

AAAGGCGGAC AGGTATCCGG TAAGCGGCAG GGTCGGAACA GGAGAGCGCA CGAGGGAGCT 3780 
TCCAGGGGGA AACGCCTGGT ATCTTTATAG TCCTGTCGGG TTTCGCCACC TCTGACTTGA 3840 
GCGTCGATTT TTGTGATGCT CGTCAGGGGG GCGGAGCCTA TGGAAAAACG CCAGCAACGC 3900 
GGCCTTTTTA CGGTTCCTGG CCTTTTGCTG GCCTTTTGCT CACATGTTCT TTCCTGCGTT 3960 
ATCCCCTGAT TCTGTGGATA ACCGTATTAC CGCCTTTGAG TGAGCTGATA CCGCTCGCCG 4020 
CAGCCGAACG ACCGAGCGCA GCGAGTCAGT GAGCGAGGAA GCGGAAGAGC GCCCAATACG 4080 
CAAACCGCCT CTCCCCGCGC GTTGGCCGAT TCATTAATGC AGCTGGCACG ACAGGTTTCC 4140 
CGACTGGAAA GCGGGCAGTG AGCGCAACGC AATTAATGTG AGTTAGCTCA CTCATTAGGC 4200 
ACCCCAGGCT TTACACTTTA TGCTTCCGGC TCGTATGTTG TGTGGAATTG TGAGCGGATA 4260 
ACAATTTCAC ACAGGAAACA GCTATGACCA TGATTACGCC A 4301 

<210> 2 
<211> 4294 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of phagemid vector pKS2-HyHellO 
<400> 

AGCTTGCATG CAAATTCTAT TTCAAGGAGA CAGTCATAAT GAAATACCTA TTGCCTACGG 60 
CAGCCGCTGG ATTGTTATTA CTCGCGGCCC AGCCGGCCAT GGCCGAGGTG CAGCTGCAGG 120 
AGTCAGGACC TAGCCTCGTG AAACCTTCTC AGACTCTGTC CCTCACCTGT TCTGTCACTG 180 
GCGACTCCAT CACCAGTGAT TATTGGAGCT GGATCCGGAA ATTCCCAGGG AATAGACTTG 240 
AGTACATGGG GTACGTAAGC TACAGTGGTA GCACGTACTA CAATCCATCT CTCAAAAGTC 300 
GAATCTCCAT CACTCGAGAC ACATCCAAGA ATCAGTACTA TCTGGACCTG AATTCTGTGA 360 
CTACTGAGGA CACAGCCACA TATTACTGTG CAAACTGGGA CGGTGATTAC TGGGGCCAAG 420 
GGACCACGGT CACCGTCTCG AGCGGTGGAG GCGGTTCAAT GAGTGTTTTA GTGTATTCTT 480 
TCGCCTCTTT CGTTTTAGGT TGGTGCCTTC GTAGTGGCAT TACGTATTTT ACCCGTTTAA 540 
TGGAAACTTC CTCATGATCT AGAAGGAGAT ATCATATGAA AAAGACAGCT ATCGCGATTG 600 
CAGTGGCACT GGCTGGTTTC GCTACCGTTG CGCAAGCTGA CTACAAGGAC GACGATGACA 660 
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AAAGTGCACA GTCGACGGAC ATTGAGCTCA CCCAGTCTCC AGCCACCCTG TCTGTGACTC 720 
CAGGAAATAG CGTCAGTCTT TCCTGCAGGG CCAGCCAAAG TATTGGCAAC AACCTACACT 780 
GGTATCAACA AAAATCACAT GAGTCTCCAA GGCTTCTCAT CAAGTATGCT TCCCAGTCCA 840 
TCTCTGGGAT CCCCTCCAGG TTCAGTGGCA GTGGATCAGG GACAGATTTC ACTCTCAGTA 900 
TCAACAGTGT GGAGACTGAA GATTTTGGAA TGTATTTCTG TCAACAGAGT AACAGCTGGC 960 
CGTACACGTT CGGAGGGGGG ACCAAGCTGG AAATCAAACG GGCGGCCGCA CATCATCATC 1020 
ACCATCACGG GGCCGCAGAA CAAAAACTCA TCTCAGAAGA GGATCTGAAT GGGGCCGCAT 1080 
AGGTACCGCA GGTCGCGGAT TTCGACACAA TTTATCAGGC GATGATACAA ATCTCCGTTG 1140 
TACTTTGTTT CGCGCTTGGT ATAATCGCTG GGGGTCAAAG ATGAGAATTC ACTGGCCGTC 1200 
GTTTTACAAC GTCGTGACTG GGAAAACCCT GGCGTTACCC AACTTAATCG CCTTGCAGCA 1260 
CATCCCCCTT TCGCCAGCTG GCGTAATAGC GAAGAGGCCC GCACCGATCG CCCTTCCCAA 1320 
CAGTTGCGCA GCCTGAATGG CGAATGGCGC CTGATGCGGT ATTTTCTCCT TACGCATCTG 1380 
TGCGGTATTT CACACCGCAT ATAAATTGTA AACGTTAATA TTTTGTTAAA ATTCGCGTTA 1440 
AATTTTTGTT AAATCAGCTC ATTTTTTAAC CAATAGGCCG AAATCGGCAA AATCCCTTAT 1500 
AAATCAAAAG AATAGCCCGA GATAGGGTTG AGTGTTGTTC CAGTTTGGAA CAAGAGTCCA 1560 
CTATTAAAGA ACGTGGACTC CAACGTCAAA GGGCGAAAAA CCGTCTATCA GGGCGATGGC 1620 
CCACTACGTG AACCATCACC CAAATCAAGT TTTTTGGGGT CGAGGTGCCG TAAAGCACTA 1680 
AATCGGAACC CTAAAGGGAG CCCCCGATTT AGAGCTTGAC GGGGAAAGCC GGCGAACGTG 1740 
GCGAGAAAGG AAGGGAAGAA AGCGAAAGGA GCGGGCGCTA GGGCGCTGGC AAGTGTAGCG 1800 
GTCACGCTGC GCGTAACCAC CACACCCGCC GCGCTTAATG CGCCGCTACA GGGCGCGTAC 1860 
TATGGTTGCT TTGACGGGTG CACTCTCAGT ACAATCTGCT CTGATGCCGC ATAGTTAAGC 1920 
CAGCCCCGAC ACCCGCCAAC ACCCGCTGAC GCGCCCTGAC GGGCTTGTCT GCTCCCGGCA 1980 
TCCGCTTACA GACAAGCTGT GACCGTCTCC GGGAGCTGCA TGTGTCAGAG GTTTTCACCG 2040 
TCATCACCGA AACGCGCGAG ACGAAAGGGC CTCGTGATAC GCCTATTTTT ATAGGTTAAT 2100 
GTCATGATAA TAATGGTTTC TTAGACGTCA GGTGGCACTT TTCGGGGAAA TGTGCGCGGA 2160 
ACCCCTATTT GTTTATTTTT CTAAATACAT TCAAATATGT ATCCGCTCAT GAGACAATAA 2220 
CCCTGATAAA TGCTTCAATA ATATTGAAAA AGGAAGAGTA TGAGTATTCA ACATTTCCGT 2280 
GTCGCCCTTA TTCCCTTTTT TGCGGCATTT TGCCTTCCTG TTTTTGCTCA CCCAGAAACG 2340 
CTGGTGAAAG TAAAAGATGC TGAAGAT CAG TTGGGTGCAC GAGTGGGTTA CATCGAACTG 2400 
GATCTCAACA GCGGTAAGAT CCTTGAGAGT TTTCGCCCCG AAGAACGTTT TCCAATGATG 2460 
AGCACTTTTA AAGTTCTGCT ATGTGGCGCG GTATTATCCC GTATTGACGC CGGGCAAGAG 2520 
CAACTCGGTC GCCGCATACA CTATTCTCAG AATGACTTGG TTGAGTACTC ACCAGTCACA 2580 
GAAAAGCATC TTACGGATGG CATGACAGTA AGAGAATTAT GCAGTGCTGC CATAACCATG 2640 
AGTGATAACA CTGCGGCCAA CTTACTTCTG ACAACGATCG GAGGACCGAA GGAGCTAACC 2700 
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GCTTTTTTGC ACAACATGGG GGATCATGTA 
AATGAAGCCA TACCAAACGA CGAGCGTGAC 
TTGCGCAAAC TATTAACTGG CGAACTACTT 
TGGATGGAGG CGGATAAAGT TGCAGGACCA 
TTTATTGCTG ATAAATCTGG AGCCGGTGAG 
GGGCCAGATG GTAAGCCCTC CCGTATCGTA 
ATGGATGAAC GAAATAGACA GATCGCTGAG 
CTGTCAGACC AAGTTTACTC ATATATACTT 
AAAAGGATCT AGGTGAAGAT CCTTTTTGAT 
TTTTCGTTCC ACTGAGCGTC AGACCCCGTA 
TTTTTTCTGC GCGTAATCTG CTGCTTGCAA 
TGTTTGCCGG ATCAAGAGCT ACCAACTCTT 
CAGATACCAA ATACTGTCCT TCTAGTGTAG 
GTAGCACCGC CTACATACCT CGCTCTGCTA 
GATAAGTCGT GTCTTACCGG GTTGGACTCA 
TCGGGCTGAA CGGGGGGTTC GTGCACACAG 
CTGAGATACC TACAGCGTGA GCATTGAGAA 
GACAGGTATC CGGTAAGCGG CAGGGTCGGA 
GGAAACGCCT GGTATCTTTA TAGTCCTGTC 
TTTTTGTGAT GCTCGTCAGG GGGGCGGAGC 
TTACGGTTCC TGGCCTTTTG CTGGCCTTTT 
GATTCTGTGG ATAACCGTAT TACCGCCTTT 
ACGACCGAGC GCAGCGAGTC AGTGAGCGAG 
CCTCTCCCCG CGCGTTGGCC GATTCATTAA 
AAAGCGGGCA GTGAGCGCAA CGCAATTAAT 
GCTTTACACT TTATGCTTCC GGCTCGTATG 
CACACAGGAA ACAGCTATGA CCATGATTAC 



ACTCGCCTTG 


ATCGTTGGGA 


ACCGGAGCTG 


2760 


ACCACGATGC 


CTGTAGCAAT 


GGCAACAACG 


2820 


ACTCTAGCTT 


CCCGGCAACA 


ATTAATAGAC 


2880 


CTTCTGCGCT 


CGGCCCTTCC 


GGCTGGCTGG 


2940 


CGTGGGTCTC 


GCGGTATCAT 


TGCAGCACTG 


3000 


GTTATCTACA 


CGACGGGGAG 


TCAGGCAACT 


3060 


ATAGGTGCCT 


CACTGATTAA GCATTGGTAA 


3120 


TAGATTGATT 


TAAAACTTCA TTTTTAATTT 


3180 


AATCTCATGA 


CCAAAATCCC 


TTAACGTGAG 


3240 


GAAAAGATCA 


AAGGATCTTC 


TTGAGATCCT 


3300 


ACAAAAAAAC 


CACCGCTACC 


AGCGGTGGTT 


3360 


TTTCCGAAGG 


TAACTGGCTT 


CAGCAGAGCG 


3420 


CCGTAGTTAG 


GCCACCACTT 


CAAGAACTCT 


3480 


ATCCTGTTAC 


CAGTGGCTGC 


TGCCAGTGGC 


3540 


AGACGATAGT 


TACCGGATAA 


GGCGCAGCGG 


3600 


CCCAGCTTGG 


AGCGAACGAC 


CTACACCGAA 


3660 


AGCGCCACGC 


TTCCCGAAGG 


GAGAAAGGCG 


3720 


ACAGGAGAGC 


GCACGAGGGA 


GCTTCCAGGG 


3780 


GGGTTTCGCC 


ACCTCTGACT 


TGAGCGTCGA 


3840 


CTATGGAAAA 


ACGCCAGCAA 


CGCGGCCTTT 


3900 


GCTCACATGT 


TCTTTCCTGC 


GTTATCCCCT 


3960 


GAGTGAGCTG 


ATACCGCTCG 


CCGCAGCCGA 


4020 


GAAGCGGAAG 


AGCGCCCAAT ACGCAAACCG 


4080 


TGCAGCTGGC 


ACGACAGGTT 


TCCCGACTGG 


4140 


GTGAGTTAGC 


TCACTCATTA 


GGCACCCCAG 


4200 


TTGTGTGGAA 


TTGTGAGCGG ATAACAATTT 


4260 


GCCA 




,4294 



<210> 3 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for ompA secretion signal sequence and FLAG tag sequence (Back^omp 



5 112 



WO 2004/016782 




PCT/JP20O3/0 10386 



XbaRV) 
<400> 

CGGGGTCGAC TGTGCACTTT TGTCATCGTC GTCCTTGTAG 40 

<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for ompA secretion signal sequence and FLAG tag sequence (Forward.: 

ompApaSalFR) 

<400> 

CGGGGTCGAC TGTGCACTTT TGTCATCGTC GTCCTTGTAG 40 

<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for Kpnl site of gene VH (Back:g7KpnEV) 
<400> 

CGGGGGTACC GCAGGTCGCG GATTTCGAC 29 

<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for EcoRI site of gene VII (Forward - - g7EcoFR ) 
<400> 

CGGGGAATTC TCATCTTTGA CCCCCAGCG 29 

<210> 7 
<211> 50 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for Xhol site of gene IX (Back: g9XhoRV ) 
<400> 

CGGGCTCGAG CGGTGGAGGC GGTTCAATGA GTGTTTTAGT GTATTCTTTC 50 

<210> 8 
<211> 33 
<212> DNA 

<213> ArtifLcial Sequence 
<220> 

<223> Primer for Xbal site of gene IX (Forward: g9XbaFR) 
<400> 

CGGGTCTAGA TCATGAGGAA GTTTCCATTA AAC 33 

<210> 9 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for split Fv linker (Back'LdnlcBackX) 
<400> 

GGGACCACGG TCACCGTCTC GAGCGGTGGA GGCGGTTCAA TG 42 

<210> 10 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for split Fv linker (Forward: LinkFor) 
<400> 

AGACTGGGTG AGCTCAATGT CCGTCGACTG TGCACTTTTG TC 42 
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<210> 11 
<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for LacZ (Back: M13RV) 
<400> 

CAGGAAACAG CTATGAC 

<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for mouse VH (Forward: VHlFor2X) 
<400> 

GACGGTGACC GTGGTCCCTT GGCCCC 

<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for mouse VL CBack: V/c2Back ) 
<400> 

GACATTGAGC TCACCCAGTC TCCA 

<210> 14 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for M13 gene ni (Forward: ReverseSEQ) 
<400> 
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GTAAAACGAC GGCCAGT 



17 



<210> 15 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MycAKpnFor 
<400> 

CCGGGTACCT ATGCGGCCCC ATTCAGATC 29 

<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for incorporation of terminator gene (tHPl) 
<400> 

AGCGGTACCC GATAAAAGCG GCTTCCTGAC 30 

<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for incorporation of terminator gene (tHP2) 
<400> 

AGGAGGCCGT TTTGTTTTGC AGCCCACCTC 30 

<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Primer for incorporation of terminator gene (tHP3) 
<400> 

GCTGAGGTGG GCTGCAAAAC AAAACGGCCT 

<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for incorporation of terminator gene (tHP4) 
<400> 

CCTGTCAGGA AGCCGCTTTT ATCGGGTACC 

<210> 20 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for incorporation of terminator gene (tHP7) 
<400> 

AATTGGTACC CGATAAAAGC GGCTTCCTGA C 

<210> 21 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for incorporation of terminator gene (tHP8) 
<400> 

AATTGAGGTG GGCTGCAAAA CAAAACGGCC T 

<210> 22 
<211> 78 
<212> DNA 
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<213> Artificial Sequence 

<220> K=G or T, M=A or C, R=A or G, Y=C or T, S=C or G, W=A or T 

<223> Forward primer for FR2 of V H (HlOVHframe2) 

<400> 

ACCACTGTAG CTTACGTACC CCAWSYACTC CAGACSKTTA CCTGGARRTT KACGAAYCCA 
GCTCCAATAA TCACTGGT 78 

<210> 23 
<211> 81 
<212> DNA 

<213> Artificial Sequence 

<220> K=G or T, M=A or C, R=A or G, Y=C or T, S=C or G, W=A or T 

<223> Reverse primer for FR2 of Vl (Hl0VLfxame2) 

<400> 

GGCAACAACC TACACTGGTA TCAACAAAAA YMGSRCRAAT CTCCTCRGCT CCTGRTCWAK 
TATGCTTCCC AGTCCATCTC T 81 



<210> 24 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse primer for linker (HlOlinkRV) 
<400> 

GGGTACGTAA GCTACAGTG 

<210> 25 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Forward primer for linker (HlOlinkFR) 
<400> 

GATACCAGTG TAGGTTG 



19 



17 



11 /12 



WO 2004/016782 




PCT/JP2003/0 10386 



<210> 26 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse primer complimentary for OmpA signal sequence (OinpAKV) 
<400> 

ACAGCTATCG CGATTGCAGT G 
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